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Title: Catheter and method, in particular for ablation and litesuch techniques. 

The invention relates to a catheter. The invention relates m particular to a catheter for 
ablation in body cavities such as blood vessels or organs such as a heart. 

It is known to perform treatments in a human or animal body with the aid of catheters 

with having an electrically conductive fii'st end. This ablation electrode is typically present on 
the Bxtremity eiid of the catheter. Also . elabo r at io nG There are teaewB ralso embodiments with 
several ablation electrodes one behind the other on the catheter which is inserted into ^said 
cavit y mentioned . The patient is then laid on a conductive plate, for instance a^- 
earLhe dgrounding plate. Then, through the catheter, an electric current is passed through the 
catheter, w hich ciuTcnt flowS" -ffiBr& tlirough the body. If the first end is held against or at a very 
. short distance from a wall of the body cavity, tefsaid wall will be heated locally over a 
relatively small area^ as a result of the electrical resistance of the wall. Consequently, in thi S' 
fii=ear-ablation occurs in said area . As a result thereof, paii of the tissue of fei ssaid wall dies. 
With this treatment, for instance heart rhythm diGtm'batices c ardiac arrhythmias can be treated 
and be-prevented ^erin the future. 

Durhag this known treatment, kftewB-f^ei^er-it is of importance that the temperature of, 
in particular, Aesaid first pa^tend of the catheter can be controlled s o that thus, the exten t o f 
heating in order to evaluate the amount of warming of the target area; eaH-be e-xamin e d an d 
hence, based on the-basis-e^m^er alia this temperature, the power which is to be supplied to 
this first end can be controlled. Moreover, prior to the actual treatment, with the aid of a 
relatively reduced small amount of power, the abutment of fe ksaid first end against the wall 
can be ex a mined, assessed based on the basis-ef the- riae in temperature increase which is 
measured in thif ^said first end. Tbeln fact^ is that a poorer less good abutment will lead to a 
smaller temperature m-e -increase when the power supplied remains the same. Moreover, the 
temperature in the liquid- fluid , in particular blood, is to be prevented from rismg too much 
around th esaid first end because^ as a resul t ther eof, clogging can occur as a result thereof. 
whic h clogging can lead to dangerous situations in the body. Moreover, too strong a heating 
of the first end of the catheter can lead to blistering, explosions due to boiling of entrapped 
liquid in the wall of the respective cavity such as the heart, which is dangerous to the health 
and, in extreme cases, can lead to opemngs in the heart wall, while, furthennore, the danger 
exists that undesirably large areas are affected, as a result of which damage to, for instance, an 
atrioventricular AV-n ode can occur. In order to be able to measure this temperature, it is 
known to include a temperature sensor such as a thennocouple in fe es aid first end. 



Marked up copy of original English translation 
of PCT/NL2004/00074 1 




In order to prevent 4^said first end of the catheter from behig heated too sti'ongly, it 
has been proposed to cool this fu'st end. To that end, Wittkampf (Journal of the American 
College of Cardiology 1988, 11, p.l7A) has described a catheter wherein a l ignl d fluid channel 
is provided in the cathete r, which channel teiToinatfflges in outlet openings in fe esaid fnst end. 
A cooling feri dmedium such as physiological s^tltsalme solution can be urg e d forced thi^ough 

4Ms -said channel andv-drmng u sey efieets p e r m -anren ^pro vid.es continuous cooling of A-esaid 

first end durina: use . Thus, the temperature thereof can be kept low. However, a 
fe ffi ^ac kdisadvantage of this Imown catheter is that, in it ^ the actual temperature of th esaid 
first end camiot be accurately measured. 

In order to solve this draw bac Mi s advan ta ge , it has aheady been proposed to also 
include a thermocouple in th esaid first end m such a catheter. However, as a result of fe esaid 
coolings tliis is inaccurate. Consequently, the temperature change of tfe esaid end mentioned 
and, hence, of for instance the likjuMfluid, in particular the blood around this-said first end or 
the temperature of the wall, cannot be verified sufficiently accm-ately, so that clots can still 
occur, while, moreover, the extent of tlie temperature m eincrease of the wall caimot be 
sufficiently controlled and verified. TA^ &Because the first end of this catheter remains relatively 
cool, no deposits of such clots will be detected on th e outs id esaid exterior, which entails the 
risk that it can be wrongfully assumed , wrongfully, that during the treatm.ent n o clots have 
formed during: the treatment . ¥heln fact^. is that: t he liquid fluid . in particular the blood around 
tigj &said frrst end and/or the wall, may very well have been heated such that coagulation has 
occurred, h avuig i 'esulting in clots as a r esu lt. 

In an alternative embodiment, a catheter is provided with a closed channel extending 
through thesaid first end, wMl ewith wlu'ch the first end is cooled from the inside. Here, the 
same dangers arise as with the above-described catheter wMl ewith which, moreover, the great 
disa dv an t -a ^irawback occurs Jn that the blood is not cooled at all 

The object of the i nvention feaims to provide a catheter with which, in a safe - and 
accurate manner, treatments that require local heating of a body cavity wall such as ablation. 
can be performed in a safe and accurate manne r wherein in a body cavity. local heating of a 
wall, such as ablatio n, is to b e ob t a i ned . 

A fiirther object of tT he invention i efurthermore aims to provide such a catheter with 
whichv dm'ing use, in a simple and accurate manner, abutment of a first end thereof against a 
wall can be ©xamined assessed during use in a sim-ple and accurate manner . 
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A further object of the invention is to provide a catheter e# -with which, du i' ing uBe , the 
first, leading end can be heated during use in a simple and accurate manner, in particular with 
the aid of current, wh il e whcreby clots can be prevented in a simple mariner. 

The invention further co ntBiiipl a te- a ainis to provide ing such a catheter which is 
compatible with existing devices for ablation techniques. 

A number of these and other objects is achieved with a catheter according to the 
invention. 

With a catheter according to the invention, an elongated body is provided, tlirough 
which a jjv ecmTent-carrying wire extends, coupled to an electrically-conductive fii'st end. 
Moreover, through this elongated body, a chamiel extends through said elongated body aB.d 
tenndnatifiges in or near a leading first end in^ at least one outlet opening. During use, 
ti:€fuj: 4fluid can be guided through fei esaid channel, which l i q uid fluid can flov/ f ro m thifi out of 
said at least feg tone outlet opening. In or near ^fee-said first end, a temperature sensor has been 
arranged^ with which, d urin g use ,- the temperatxire of tMssaid first end can be measure d during 
use . 

With a catheter according to the invention, a thennal separation is provided between 
fe esaid channel and #t esaid first end. This thermal separation lia s b e en arranee d is provided 
such that during — m&i — li.quid f luid flowing through the chamiel during use 
pr ac ticallv substantiallv does no t come into contact with fe &said first end before it flows fi"oni 
feout of said at least one first outflow opening. Thus, during use, it is ensured that it is not 
the first end that is cooled by the liquid said fluid, at least not directly, but that it is r ather the 
liquid - fluid extending therearound, m particular blood. With this, coagulation can be prevented 
while the temperature of ^hasaid first end can be accurately measm^ed. 

In an advantageous embodiment, a catheter according to the invention is further 
characterized in that ^Hs-said channel has a longitudinal direction and is provided with a series 
of outlet openings, which outlet openings are positioned such tliat cooling Ihri dmedium 
supplied, during use, through te rsaid channel flows through thesaid outlet openings in an 
outflow directio n, which, inol u d ing forms an angle with ^said longitudmal direction 
mB nt i o ned . This angle is for instance between 30° and 90°, more ^-particularly between 45° 
and 90°, so that the outflow direction is directed substantially faees-away from the outside of 
the first end. Furthermore, atee -an outlet opening can also be provided in the axially leading 
end of thesaid first en d, an outlet op e n ing can be provided . 

In an alternative embodunent, one or more outlet openings can be provided in a 
leading longitudinal edge of fe esaid body, such that during use, a flow is obtained 
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substantially along the outside surface of fes -said first end. To that end, the respective at least 
one outlet opening can be located adjacent fe esaid first end, when v iewed in front view. An 
advantage of such an embodiment can be, for instance, a simple construction, no channel 
extending tlirough the respective first end and/or an advantageous outflow pattern. 

In an advantageous embodiment, the or each outlet opening is desi^Be dimplemented 
such that a sjjjgM vsomewhat turbulent flow is obtaiH©d created around fe esaid first end, so 
that coagulation is prevented even better. 

In a practical embodiment, at least in and/or adjacent the first end, the channel and/or 
the outlet openmgs are provided with a thermally-insulating inside inner casing and/or 
designed are formed in a thermally poorly^conductive material. Herein, thennally poorly- 
conductive is understood to at least include a— heat transfer across the wall of the channel to 
the first end which is considerably sm.a l l6r less, for instance 10% or more, more ift-particular]y 
25% or more^ ■s maller than the heat transfer across the wall of a channel which would occur m 
s u e h with a sinailar catheter witfeof' similar dimensions , but without such thermally-insulating 
features. 

The temperature sensor, which can for instance be designe d implemented. in a laiown 
mamier as a thermocouple, is preferably iB.eh-i-dB4incoiporated in the first end^ at a distance 
fi-om the interface between fe esaid first end and the body of the catheter, preferably adjacent 
the middle of the electrode. As a result, an accurate temperature measurement of t tosaid first 
end becomes possible. With automatically performed treatments, this sensor can also be used 
as a switch. 

The first end can be manufactured from a thermally and electrically conductive 
material such as metal. Also, only an outer casing can be provided with metal, on, for 
instance, a plastic, ceramic or glass core, ^se-fea fewherebv already a part of the desired thermal 
uisulation can be obtained. 

The invention further relates to a method for thermal treatment such as ablation, 
characterized by the features of claim 9. 

With such a method, in. a mo re -a^HM:H= ate mana -efi-the temperature of a first end of an 
ablation catheter can be more accurately checked and controlled, so that in an . aoc urate and 
isafe mamier, ablations and other thermal treatments can be accurately and safely p erformed in 
body cavities such as blood vessels, a heart and the like. With a method according to the 
invention, the temperature of a wall part of a body cavity can be especially accurately 
controlled poi'tioularly acourately , without the danger arising that coagulation occurs in blood 
flowing around fei ^said wall part. Coagulation of proteins in blood can lead to clot formation, 
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which clots can become dislodged in the blood flow and can lead-te, for instance, to infarcts. 
In partiouJ.ar in the loft ventricle and atrium of the heart, ' eClots are to be avoide d in 
iparticular. in the left ventricle and atrium of the heart . With a method according to the 
invention, p^ ^erably, t he temperature of the blood around fe fesaid wall part is preferably kept 
below the coagulation temperature, while the tip of the emijloyed catheter H-se4-and/or the to- 
be-treated wall part to be treated can be heated to the desired, opt i o na ll Ypossiblv higher, 
temperature. The or each electrode is feheB tthereby anh Gtan tially heated substantially throughb y 

the B:ea3# yadiacent wall, i n wh ie hwherein a temperature increase occurs as a result of 

resistance. The extent of contact between the wall and the electrode will therefore be-a# 
influence ^the heating of the electrode. This is a reason why a contact measurement can be 
important. 

With this method, preferably in a known manner, a cooling fluid such as a 
physiological sa fesalme solution is suppUed . preferably in a laiown manner, tlirough a chamiel 
extending through the catheter, which cooling fluid is directly hitroduced into the respective 
body cavity. In a method according to the mvention, py cferabl>^ thig i said cooling fluid is 
preferably thermally insulated to a high extent from the material of the leading first end of the 
catheter4eadin:g duruag use, so tliat the blood around this first end is cooled more inten.sively 
than the first end itself Preferably, the temperatui'e of the first end is Ae n - measured 
accurately thereby, so t hat v;/faerebv the temperature of the wall^ against which or at which the 
catheter is held^ can be accurately controlled. 

With the aid of thesaid cooling fluid, the temperature of the blood around fei ^said first 
end is preferably kept lower than approximately 55°C. The temperature mof the outside of the 
fitrst end is fee ethereby preferably kept below approximately 65''C, 

With the aid of the cooluig fluid,, turbulence is preferably generated in the blood 
around fe esaid first end, se4 towhereby clot formation in the blood is prevented even better. 

In the further subclaims, further advantageous embodiments of the invention are 
described. In claiiFication F \:)r explanation of the uivention, embodiments of the invention will 
be further described with reference to the di-awings. In th e drav/ini j eTherein : 

Fig. 1 schematically shows a catheter according to the invention with a first end in a 
heart ventricle; 

Fig. 2 schematically shows a number of catheters in a heart, for^ treatment of heart 
rh\lhm disturbancQ S cardiac arrhythmias: 

Fig. 3 schematically shows, greatly enlarged, in cross section, a forward end of a 
catheter according to the invention, in a first embodiment; 
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Fig. 4 schematically shows, greatly enlarged, m cross section, a forward end of a 
catheter according to the mvention, m a second emboduiient; 

Fig. 5 schematically shows, greatly enlarged, in cross section, a forward end of a 
catheter according to the invention, in a thh'd embodunent; and 

Fig. 5 A shows a cross section along the hne VA-VA m Fig. 5. 

In this description, identical or con"esponding parts have identical or corresponding 
reference numerals. The depicted embodiments ohown are only give n only by way of example 
and should not be construed as being Imiitative in any manner. In particular, combmations of 
paits of the embodiments shown are also understood to be described herein. Herein, a A body 
10 cavity is understood herein, t o include at least each part of a human or animal body which can 
be reached by a foi*ward end of a catheter. 

In Fig. 1 it is schematically shown how a catheter 1 has been inserted mto a heart 2 of 
a patient 3. A forward end 4 of a catheter lA is inserted into a ventricle 5, in particular a right 
ventricle of the heart, while the corresponding fomard end 4 of thea second catheter IB is 
15 inserted mto the right atrimn_6. of the heart 2. This is merely shown as an illusti-ation of 
possible positions. The catheter(s) h aG/ h a v e- Q r ha G/ha ve b @ @ ms or are inserted into the heart 2 
jQrom, for instance, the groin of the patient 3, which is a known. m ethod4a i ovvaa |9e.iH^ and will 
therefore not be described further^y no more than t he known method and device for controlling 
these catheters and the wei temechanisms thereto ia the cathete r also will not be described . 
20 In Fig. 2, in orooa section, a heart 2 is show n in cross sectionr with left and right 

ventricle 5 A, 5B and left and right atrium 6Aa, 6B. Into this heart 2^ IFour catheters 1 have 
been inserted into this heart 2 . During, for instance, a measurement and/or treatment of heart 
rh>thm distxirbances cardiac arrhythmias, one or more catheters 1 can be inserted into the heart 
2, in order to obtain a clear picture of the electric currents in the heart. Each of the depicted 
25 catheters l--sh:0W» has a body 7 which is elongated and can be guided through the vascular 
system of the patient. The body 7 has a forward end 4, fmiJier to b eh ereinafter called the first 
end 4^ which is inserted as far as i nto the heart 2, In, or at least adjacent the first end, a 
number of electrodes 8 isare provided m the form of metal rings, for instance three, which are 
separated from each other by electrically insulating material of the body and each can be 
30 connected^ with electi'onic equipment v ia a conductive wire through the body 7 to electironic 
equipment , so that , in a m.anner".knovvai per se, measurements can be carried ou t in a kn.own 
maimer, for instance an electrogram can be made. 

The first end 4 is fixrther provided with a tip 9 manufactured from an electrically 
conductive material such as metal, which tip r can be connected via an electrically-conductive 
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wil-e 10 (Figs. 3-6 \ oar, be coym& e^^4- ^ with said electronic equipment ( iii ent ioned but not 
shown) J, with whic h, via the wire 10, current can be fed via the wire 1 0 into Ais-said tip 9. 
During the measurement and/or the treatment, the patient hes on an electrically conductive 
underground sub-surface, for instance on a earthe dgroundin..Q: plate (not shown). For 
perfonning the treatment, for instance an ablation, the tip 9 of the catlieter 1 is pressed against 
the wall 1 1 of the heart 2, so that a current will start to raftflow thi'ough this-said wall 1 1 . As a 
result of electrical resistance of the tissue of the wall, heat development will occur adjacent 
the tip 9, SB t hat wherebv tissue can be treated, in particular heart muscle cells can be Idlled, so 
that undesired conduction pathways in the heart 2 or undeshed sources of h eart r h ythm 
dist^A7£tn:eeg ^arrhvthmi.as can be blocked. This is a known treatment, called ablation technique, 
for preventuag heart rhyth m dist urbances cardiac arrhythmias . For a further description of 
these techniques, reference is made to tlie publicatio ns and relevant manuals mentioned in the 

It is known to use a cooling fluid in a catheter 1 for use in^ for mstance^ ablation 
techniques. This liquid i s brought through a channel in the catheter to the forward end of the 
catheter and from there^ it is either introduced into the blood stream or returned through the 
catheter. At the inaide o -f4he-6at43:etej:7 tThe cooluig fluid is the fttliereby brought against the 
inside of the catheter into intim.at B ciose contact with th e to-be-cooled electrode^ to be cooled 
such as the tip of the catheter, in order to cool this electrode and tbu &therebv prevent 
deposition of proteins on the outside. Such a catheter is^ for instance^ described in EP 0 856 
292. However, such catheters have the drawbac kd isadvantage that the temperature of the 
respective electrode, such as the tip, no longer yieM soffers a good piete erepresentation of the 
heat development in fe esaid wall 1 1 and/or in the blood B around Aissaid electrode. 

With a catheter 1 according to the invention, these drawbaclcs d isadvantages have been 
solved in that, during use, thesaid electrode such as the tip 9^ is not cooled, at least not 
directly, but fe &rather the blood B is, so that^ in the blood, no coagulation occurs and clots are 
prevented. As a result, the temperature of the respective electrode^ such as the tip 9^ can be 
accurately measured and controlled, whil e, from it, an estimate can b e-Brnde-of the 
temperature of the wall 1 1 can be accurately made from it . 

Hereinafter, a number of examples of catheters 1 according to the invention -i swill be 
described. 

In Fig. 3, a first embodiment of a ft)rward end of a catheter 1 according to the 
invention is shovm, in cross-sectional side view. 
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This catheter 1 comprises an elongated body 7 with a first end 4, formed by a tip 9 
made of an electrically and thennally conductive material, in particular metal such as 
platinum. The body has a longitudinal axis A-A and comprises a substantially cylindrical wall 
12 through which a chamiel 13 extends. Between the wall 12 and the channel 13, there is an 
annular space 14 through which extends, for instance, the electiically conductive wire 10, the 
different connecting points for the electrodes 8 and laiown control means l ai o w n p er &e-(not 
shown) for controlling ei^the end 4. Moreover, thr o ugh th e annular space 1^ a second 
electrically-conductive wire 15 extends through- the annular space 14, w hic h wire 15 is 
connected to a thermocouple 16. 
10 In the embodiment shown m Fig. 3, the tip 9 is coupled to the body 7 by means of a 

coupling part 18 which is attached, for instance glued, feyto a fnst side w i t hi n i nside the wall 
12, and, on the other side, is„fitted in a compatible second snap edge 20 of the tip 9 via a snap 
edge 19. In this embodiment, the thermocouple 16 1ms been^ arranged in or agamst the 
interface 17 between the body 7 and the tip 9, at least on the end surface 21 of the tip 9 
1 5 proximal to the body 7 and the coupling part 18. 

In the fu-st end 4, m paiiicular in the tip 9, a channel part 22 is provided extending in 
line with the axis A-A and is,connected to the channel 13, for instance j^^nfe-a lbecause a sleeve 
23 extends from 4feesajd end surface 21 in the channel 13 and is fitted therein. From an 
etttsMe exterior 41 of the tip 9, first bores 24 are provided reaching as far as into the channel 
20 ' part 22 and extending substantially radially. These fnrst bores 24 all have a longitudinal axis 
25 includin gt brminR an angle a with the longitudinal axis A-A of the body 7, for instance 
approximately 90°, A second bore 26 is provided in line with the chamiel 13, at least with the 
axis A-A, which bore 26 tenninates m the apex 36 of the tip 9. In each bore 24, 26, as well as 
around the channel part 22, . a thermally insulating casing 27 is provided^ suchr that during use 
25 a cooling fluid, in particular aj)hysiological se tesaline solution, can be passed through the 
channel 13, the channel part 22 and the bores 24, 26 without direct contact occurring between 
the cooling fluid and £the (mside of) the tip 9. Thuj, dD irect cooling of the tip 9 by the 
cooling fluid is thereby p revented fe^^m larger part. la the e laborationembodiment of Fig. 
3, the sleeve 23 is not thermally insulated. 
30 In Fig. 4, a first, more advantageous alternative embodiment of a fnrst end 4 of a 

catheter 1 according to the invention is shown, distinguished from the one according to Fig. 3 
in that herein, also t he sleeve 13 is also t hermally uisulated, while, moreover, the 
thermocouple 16 is also arranged closer to the apex 36 of the tip 9, se-4ha twhereby an even 
more accurate temperature measurement of, in particular, the heart wall can be perfomed. 
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In Fig. 5, a further alternative embodiment is shown, with only tip 9 in cross-sectional 
side view, which , av , to built up, largely corresponds in a. constructional sense to the one of tlie 
e laboratio ns embodmients of Figs. 3 and 4. However, here, a tip 9 is provide d herein that has 
having a core 28. which is manufactured fi-om a material wi &havino: a low thenual and/or 
electrical conductivity, for instance glass, ceramics or plastic, and a casing 29 w ith, r e la tive ' 
th er e t o . havmg Sr-good heat conductivity and/or electrical conductivit v relative thereto . Herein, 
e nly in the casing 29 t he bores 24, 26 have been provided with a thermal ffisj4 einn.er casing 

only ill the casing 29 , at least formed as part of the core 28, s o that in a s imple 

mmm^whereby^ the desired thennal hisulation is obtahied in a simylG manner . In this 
embodiment, the longitudinal axes 25 extend approximately tangentially relative to the 
channel part 22 (Fig. 5 A) and incl u de form an angle a with the longitudinal axis A- A, which 
angle deviates from 90"", for instance approximately 75° to 80°, such that the outflow direction 
is s l ightl v somewhat m the dkection of the apex 36, at least m the direction of the wall 11. 
¥fea &Therebv.. the cooling of the blood around the tip 9 and adjacent the wall 1 1 can be evea 
mejfe-improve d even more. A thermocouple 16 han been provided gpainat is attached to the 
casing 29. 

In the embodiments according to the Figs. 3-5, each time, the oxtrem it v end of each 
bore 24, 26 always forms an outflow opening 30 for cooling fluid. These outflow openings 30 
can for instance be formed such that during use a turbulent flow is generated m the b lood 
flowing by. Means that can be used to that en d therefor are known from ttvdfe -fluid d ynamics. 
In tlie embodiments shown . , - iFor instance^ thirteen outflow openings have beena re provided jn 
tlie depicted embodiments, but it will be clear that any desired n umber of outflow openings 30 
can be provided. 

Optionally, one or more outlet openings can be provided n ear the electrode, in 
particular near the interface 17 between tlie body 7 and the tip 9, one or i ^ ro outlet openings 
can be provided, so that a part of the cooling fluid is directed along the tip 9, at least along the 
outer surface of the electrode, for direct cooling of the blood and/or for g enerating turbulence. 

When using a catheter 1 according to the invention in a treatment of, for instance, 
■ hn/rtrf rhythm di n turbffi ftses cardiac arrhythmias or the like, wherein_an ablation technique is 
used in a body cavit y, in whic h flown through with blood is flowing through, such as a 
ventricle or atrium of a heart or an artery or a vein, preferabh/, t he cuiTent intensity and the 
supply of cooling fluid jf? -are preferably regulated suchr that the temperature of the blood 
around the tip 9 is kept below the coagulation temperature. In practice, this means below 
approximately 55°C, so that no coagulation occurs. Preferably, the temperature of the tip 9 is 
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regulated such that it does not exceed 65°C. In practice, this has appeared to be a reasonably 
safe limit. With larger electrodes (of a length of, for instance, 8 inna instead of 4 mni) , the 
flowing blood will provide relatively proportionally more cooling w il l oGciijMiQ bleed 'flowing 
around so that there is a tege ygreater difference between the tissue and electi'ode temperature. 
With an 8 mm tip, 50 to 55° is a good target value, at least with existing electrodes. The 
electrode will clearly remain cooler than the heated tissue of the wall, which is kept below 
100°C in order to prevent the earlier- mentioned explosions, hi Fig. 3, s c h emati cally, in the 

wal l II an area 40 is schematically indicated in the wall 1 1 wherein in whi eh heat 

development occurs as a result of the cuiTent passed tlirough the wall 11, as described earlier. 
Naturally, as to dimension and shape, this mH'ti of influenced area 40 depends on the current 
intensity used^ and the duration of the treatment and is only given by-¥rQ:Y- ^as an indication. 

The invention is not limited in any mamier to the exemplary embodiments given in the 
description and the drawing. Many variations thereon are possible within the framework of 
the invention as outlmed by the claims. 

For instance, different materials can be used for the different parts, and outflow 
openings can be provided in different manners, as long asv- at - l e aGt -stfetmti a ll^^^^ the tip 9 is at 
least substantially p revented from being cooled from the inside by coolmg fluid flowing 
therethrough. The leading end of the catheter can have any desired shape and can also be used 
eBrat different locations than in the heart, for instance also for fighting tumors and such 
aberrations e^or ' for p^m-^-drn gtargeted creation of scar tissue in a contr - e lled ma^T&ey. A 
catheter according to the invention can also be provided with several electrodes, at least one 
of which being provided with a cooling device according to the invention, with insulated 
outflow openings. Also, only one electrode can be provided at a distance e ffrom the end. 

These and many comparable variations are understood to fall within the framework of 
the invention as outlined by the claims. 
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CLAIMS 

1. A catheter, provided with an elongated body wi^ diaving an electrically conductive 
first end, wherein t hrough v/aid body at least one Jj wcLirrent-can:vi.n.g wire extends through 
said body, which wii'e is connected to said first end^ and a channel for feed i n^ ^r supplying a 
cooling fluid thi-ough said bod y extends throiiah said body , which channel is provided^ ie-e? 
near said first end, with at least one outlet opening in or near said first end and wherein-H*!: 
s ai d fi rs t "end, a temperature sensor fexts-beems arrauRe d m said first end , whiiewherein said 
channel is theimally insulated from said fii'st end. 

2. A catheter accoi-ding to claim 1, whei'ein said at least one outflow opening is provided 
in said first end. 

3 . A catheter according to claim I or 2, wherein said channel has a longitudinal direction 

and is provide d w ith-a series of outlet openmgs is provided, which outlet openings are 

arranged such that^ during use, cooling fluid supplied thi'ough said chamiel flows out through 
said outlet openings in an outflow direction which iucluded f orms an angle with said 
longitudinal direction. 

4. A catheter according to claim 1 or 2, wherein the outlet openings are provided with a 
thermally insulating j.nsi d ainn.er casing. 

5. A catheter according to anyH3ne of the preceding claims, wherein at least one said 
outlet opening is provided m said body, adjacent said first' end. 

6. A catheter according to aiPf~one of the preceding claims, wherein said first end is 
attached to said body, wherein said temperature sensor is provided in said first end^ at a 
distance fi'oiii an interface foimed between said body and said first end. 

7. A catheter according to a^iy-one of the preceding clahns, wherein the outlet openings 
are d:esigH:edformed such that coolmg fluid flowing therefrom during use flows away firom 
said first end. 

8. A catheter according to aay-one of the preceding claims, wherein said first end has at 
least one metal mfeid eexterior . 

9. A method for thermal treatment, in particular ablation, wherein a catheter wi &having 
an electrically conductive first end is p rG v id e darraiiged m a body cavity, with said first end 
near or, preferably, against a wall of said body cavity, wMewherein at a distance from, said 
first end a complementary electrically conductive element is an'anged at a distance ixoni said 
first end, preferably outside the body in which said cavity is located, whereupon an electric 
current is generated between said first end and said conductive element, such that said wall is 
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heated, wherettpeftinj adjacent Gciid firat end, a cooling fluid is dispensed adjacent said first 
end, wliile wherein the temperature of said first end is measured and is regulated, 
wfe tewherem direct cooling of said first end from the inside thereof by said cooling fluid is 
prevented. 

10. A method according to claim 9, wherein said cooling fluidr- thr o u g h a ch amie l i n s aid 
ciat heter, ' is supphed tliroudi a chaimel in said catheter and is dispensed in said protein^ 
containing li.quidfluid, whiJe wherein said cooling fluid in said catheter is separated by thermal 
insulation firom at least said first end thi^o u g h-tker mal insulation. 

11. A method according to claim 9 or 10, wherein the coolmg fluid is dispensed m a 
protein-containing liquidfluid. such as blood around said first end such that said protein- 
contahiing liqui d fluid is cooled with the aid of said cooling fluid adjacent an interface 
between said protehi-contaming tirqm dfluid and said wall and near the mj^teMe exterior of said 
frrst end and is kept at a temperature below the coagulation temperature of said protein- 
containmg li qui dfluid . 

12. A method according to as^y-one of clahxis 9-1 1, whereia said ablation is perfonned in a 

body cavity w h erein a s liquid rwithin which blood is present as fluid. wM le wherein the 

teir5)erature of said blood is kept at a temperature below approximately 55°C and the 
temperature of said first end is regulated such that it remains below approximately 65°C, 

13 . A method according to any-one of claim 9-12, wherein a s c ooling fluid a physiological 
safealine solution is used as the cooling fluid, which is introduced into said protein- 
contahiing liq ui dfluid such that ar ound said first end, turbulence occurs in said protein^ 
containing liqui dfluid around said first end . 
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